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• Brief introduction to community-based monitoring 
• Objectives of this guide
• How to use this guide
• Who the guide is for
Monitoring of natural resources and their management is a key element for effective decision-making in 
constantly changing and uncertain situations. Monitoring helps participants to improve their understanding 
about resource management as a whole and alerts them about possible events or crises that can 
affect management outcomes1. Monitoring can reduce risks, increase transparency and accountability, 
enhance learning, and improve the successful implementation of activities. It helps ensure that changes 
to management approaches come from learning and reflection instead of hasty reactions or unilateral 
decisions2.
Here we understand monitoring as a process of collecting and analyzing repeated observations over time in 
relation to a specific issue and predefined objectives. Monitoring needs to be a focused data collection and 
analysis process, designed to answer specific questions about particular topics. Monitoring has four critical 
features: it3
• Oversees a process of multiple measurements or observations 
• Measures aspects of specific issues or concerns 
• Measures progress towards a set of goals 
• Communicates results to guide or correct management or enforcement actions. 
Involving local communities in monitoring initiatives makes the process more participatory and contextually 
relevant, less dependent on external inputs, simpler and usually less expensive. Strategies vary from including 
local men and women in data collection to more participatory processes that involve communities in setting 
objectives and to complete local ownership, where community members are in charge of the process from 
design to data collection and analysis4. Benefits and limitations can be found in each approach. Generally, 
the more expert-based models tend to have higher levels of accuracy and precision, which helps in detecting 
certain trends and changes. Participatory monitoring systems are often perceived to result in lower accuracy, 
but in reality, this is not necessarily true5. Also, participatory approaches may prompt faster decision-making 
based on the monitoring results, at least if local stakeholders have control over their resources. 
Participatory monitoring initiatives, particularly the ones that are community driven, can increase the sense 
of ownership towards the management of natural resources and favour the development of adaptive 
management strategies by facilitating discussion, participation and learning within local communities6. 
Thanks to community-based forest management approaches – where monitoring is one of the key activities 
– communities are finding alternative ways to deal with income poverty and food insecurity, for example, 
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through harvesting non-timber forest products (NTFP) more sustainably, improving the quality of their 
products and developing their own local markets7.  
Interest in community-based forest monitoring approaches has experienced a surge since the last decade, 
partly due to efforts to mitigate climate change through protecting and restoring forests and improving their 
management8. Monitoring initiatives stemming from global climate-change mitigation targets are by definition 
driven by external need and often result in a strong emphasis on data collection, tied especially to data-
intensive international carbon-accounting systems. Community members may become service providers 
and gain jobs and income from their involvement in monitoring. While useful in their own right, such 
monitoring initiatives can only be sustained as long as external resources are available. Additionally, because 
the data needs are largely defined by outsiders, monitoring results are often not adequately fed into the local 
resource management systems to inform and help improve practices that may have contributed to forest 
degradation in the first place. 
These experiences prompt a review of models for community-based monitoring (CBM) to assist facilitators 
in selecting suitable approaches for each context and the objectives. Initiatives that focus on the 
communities’ role as data collectors often have overly optimistic views of the process, expecting that it can 
bring significant benefits mainly through technical interventions and training. Initiatives that emphasize social 
learning as a key for successful monitoring initiatives often are so context specific that it is difficult to provide 
generic guidelines on steps to be taken.
Objectives of the guide
The guide is designed to help facilitators develop CBM initiatives for forest biodiversity by providing a 
series of steps, recommendations and examples to guide the process. The approach discussed covers a 
middle ground between monitoring approaches that focus on data and those that focus on social learning. 
While the guide applies to forest biodiversity, similar approaches can be used to monitor other aspects 
of natural-resource management. The guide includes tips on using participatory tools for the collection of 
biodiversity data and insights on how to encourage the participation of local actors across social groups in 
decision-making processes that affect forest biodiversity resources in their communities and surrounding 
landscapes. Participation seeks to strengthen the capacities of those most affected by the uncertainty of 
environmental change by helping them understand resource trends and the risks and consequences of 
past and present activities, and to adapt their management practices accordingly. It also seeks to increase 
transparency and accountability of resource management by facilitating sharing of information about current 
uses and decision-making processes related to forest biodiversity. 
Although the guide mainly uses examples on NTFPs, it builds on generic monitoring frameworks, and many 
of its approaches can be applied to other local resources, including those that are physical (for example, 
water resources) or cognitive (local knowledge). 
Focus on forest biodiversity
This guideline focuses on CBM of forest biodiversity – the diversity of species and their genetic resources 
that form the basis of growth, productivity and adaptive capacity of species in a changing forest 
environment. These factors in turn affect the goods and services that forest-dependent communities are 
able to obtain from forests. Relevant issues for monitoring may include the impacts of harvesting, forest 
conversion or climate change on the diversity, size, productivity or regeneration potential of tree species and 
their populations that together form forest ecosystems; the knowledge, skills and practices of community 
groups involved in their management; or the effectiveness and equity of decision-making and benefit-sharing 
processes related to biodiversity resources. 
INTRODUCTION
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Forest-dependent community members often, but not always, have detailed knowledge about the species, 
their ecology and suitable management practices. The knowledge, needs and priorities for the use of 
biodiversity resources and the ability to influence their management vary among community members, 
according to, for example, age, gender, ethnicity, wealth and land ownership.  
The most marginalized social groups (e.g. ethnic minorities, landless households) are often the ones most 
dependent on forest resources for their livelihoods and therefore often particularly knowledgeable about the 
status of these resources and factors affecting them. Inclusive participatory biodiversity-monitoring initiatives 
may help participants understand and renegotiate roles of diverse user groups in forest management 
towards more equitable decision-making and benefit sharing9.
Photo: Monitoring the progress of forest restoration, Madhya Pradesh, India. Credit: Bioversity International/R. Jalonen
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How to use the guide
This guide is divided into four main sections. The following, or first, section provides a working definition 
of CBM and explains what benefits the approach can bring to local communities. It also introduces 
frameworks and concepts relevant to CBM and ends with examples of types of biodiversity monitoring 
systems and their uses. The second section includes cross-cutting issues that every monitoring initiative 
should take into account to be sustainable and equitable. These include existing institutional arrangements 
and rules, gender and social-justice issues, inclusion of local ecological knowledge, capacity strengthening 
and information sharing. The third, fourth and fifth sections provide practical guidance for developing a 
CBM initiative for forest biodiversity. They address issues that community members and facilitators should 
take into account in the preparation, implementation, analysis and feedback phases of CBM. The sections 
include a series of tips, recommendations and examples from case studies that have applied CBM for forest 
biodiversity resources. 
Who the guide is for
This guide is designed for groups and organizations involved in, planning or interested in CBM initiatives, 
particularly for improving the management of forest biodiversity. 
• Men and women in local communities interested in designing, implementing and/or evaluating a CBM 
programme. Some community members may participate directly in facilitating, designing, monitoring, 
analyzing data and sharing information and will benefit from guidance on steps that can be taken to 
define and achieve monitoring goals. Others may participate more indirectly or irregularly, for example 
by attending community meetings to define priorities and goals or for feedback sessions on monitoring 
results, but they too can benefit from an overview of the process. 
• External facilitators from nongovernmental, research or other organizations that aim to support 
community members in planning and implementing CBM initiatives. They frequently already have the 
capacity and experience to facilitate participatory processes in planning, implementation and evaluation 
projects but can benefit from specific knowledge on CBM-related concepts and approaches. 
Facilitators may also come from within the community and be trained for that role through externally led 
projects.  
• Other stakeholders, organized groups within or outside the community, willing to contribute to a 
monitoring initiative or interested in its activities and results – for example, farmer or self-help groups, 
cooperative societies, or forestry or other local government departments. These groups are often not 
directly affected by or involved in the initiative but are interested in supporting it or having their opinions 
heard. They are important audiences since they provide feedback, can advise those having more active 
roles and may influence the success of implementing the initiative.
INTRODUCTION
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Box 1: Innovations in ecosystem management and conservation
This guide was developed as part of the ‘Innovations in ecosystem management and conservation 
(IEMaC)’ project implemented in India from 2014 to 2017. The goal of the initiative was to reduce 
pressure on India’s forests through efficient and sustainable use of forest resources. The initiative sought 
the following outcomes: 
• User-friendly, affordable, gender-sensitive fuelwood management tools, techniques and approaches 
developed, demonstrated and adopted by households and commercial entities in the IEMaC project 
region
• Sustainable harvesting practices and enterprises for non-timber forest products (NTFPs) adopted by 
men and women in the project communities
• Community-based forest monitoring system adopted by the Joint Forest Management Committees, 
especially involving women in project sites.
The initiative developed and pilot-tested the innovations in 25 villages in Mandla District, Madhya , and in 
25 villages in Uttara Kannada District, Karnataka. 
Funded by USAID under the Innovation for Forest Resources Management Program, the initiative was 
led by IORA Ecological Solutions Pvt. Ltd. in close collaboration with partner organizations MART and 
Bioversity International. Field activities were implemented by the Centre for Advanced Research and 
Development in Madhya Pradesh and LIFE Trust in Karnataka. 
For more information, see: http://ioraecological.com/spotlight/iemac/
6
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The following chapters provide an introduction 
to community biodiversity monitoring. They 
situate CBM in the context of broader resource 
management strategies that give it purpose; 
discuss cross-cutting issues that are important in 
all CBM initiatives; and give examples of how CBM 
has been used for various topics and in diverse 
contexts.
Empowering local community members in 
resource monitoring demands considerable 
time investments, capacities of both community 
members and external facilitators, and commitment 
to the process. When successfully implemented, 
it also gives a lot compared to externally-led 
monitoring initiatives: it improves the transparency, 
trust and cooperation among stakeholders and 
helps to ensure that the monitoring results are 
indeed fed into local decision-making processes 
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IN THIS CHAPTER
• Benefits and constraints of CBM 
• CMB in the context of community-based resource management 
• What are institutional arrangements and why is it important to take them into account 
in CBM?
• Examples of CBM approaches
1.1 Benefits and constraints of CBM approaches
CBM is a process of data gathering, analysis and decision-making by community-based actors to assess 
effectiveness of natural resource management and options for improving it10. Also called participatory 
or collaborative monitoring, it helps communities develop a shared understanding of the surrounding 
landscape and how it is changing, thereby helping them to make better-informed collective decisions about 
natural resources and adapt to the changing environment and society11. Making monitoring a participatory 
and bottom-up process often improves transparency and accountability, communication, trust and 
cooperation among the actors involved in the process12. 
CBM can provide diverse benefits for improving the lives and livelihoods of community members: 
• Community empowerment: empowers locals to analyze their own problems and have a say in 
decision-making processes that affect them directly. By gathering accurate data, community 
members can gain power to challenge inappropriate forest management and influence related political 
processes13. 
• Forest governance: improves local forest governance through raising awareness of the existence or 
extent of a problem among community members, local organizations and local government units14. 
• Social inclusion: fosters participation, communication and collaboration. It helps include the voices 
of marginalized groups such as women, the elderly, youths and minorities in planning and decision-
making regarding forest resources.
• Economic benefits: helps improve yields or quality of products and bring new income opportunities for 
families15 (see Box 2). 
• Capacity strengthening: increases local forest-management capacities commensurate with the 
monitoring system’s degree of participation and inclusiveness16. Nevertheless, communities typically 
need a fair amount of social capital to be able to lead monitoring processes on their own. Building that 
capacity where it is lacking is a relevant objective for externally led monitoring projects. 
• Social learning and adaptive capacity: nurtures opportunity for collective learning by feeding useful 
information into management decisions. Communities can learn to deal with uncertainty and change 
by increasing their capacity to analyze and solve problems through adaptive management17.
Participatory monitoring can help address some of the complex problems that surround the management 
of natural resources, such as linear planning, imposed solutions and marginalization of stakeholders, but 
it is not a foolproof solution18. Realizing the benefits of participatory monitoring requires considerable time 
investments, capacities and commitment. If community members do not have the time to acquire the 
1. WHAT IS COMMUNITY-BASED MONITORING?
11
necessary skills and insights, participatory monitoring becomes just another externally driven evaluation 
tool19. Monitoring can be aimed at enhancing learning about resource management, but to be effective, 
the monitoring process itself needs to incorporate reflection and learning, aiming at self-improvement. 
Important questions include how to develop appreciation of dialogue among stakeholders as a basis for 
learning and how to avoid powerful social groups’ dominating the process. Experiences from around the 
world show that facilitation plays a critical role in guiding and balancing the process, given that multiple 
interests are usually involved20.
Different types of monitoring schemes can be identified based on how much local stakeholders participate 
in the planning and implementation of the activities (Table 1). Monitoring approaches led by external 
experts are often thought to be more accurate and are easier to scale up. However, there is little impact on 
local capacities until community members are involved in analyzing data, not just collecting it. Expert-led 
monitoring systems are also typically not tied to local decision-making processes and may therefore fail to 
produce relevant information at appropriate times to help improve resource management. 
Photo: Preparing an action plan for forest conservation, Uttara Kannada, India. Credit: LifeTrust
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Table 1. Typology of monitoring schemes based on stakeholder participation
TYPE OF MONITORING STAKEHOLDERS CHARACTERISTICS BENEFITS LIMITATIONS
Type 1. Externally 
driven and executed
External experts Design, data analysis 
and decision-making 
about management 
done by experts funded 
by external agencies
• High accuracy and 
precision 
• Better chances for 
scaling up 
• Low cost for local 
communities
• Depends on external 
expertise and 
resources
• Slow input to 
decision-making
• No potential for 
strengthening local 
capacity 
• High cost for 
external agencies
Type 2. Externally 
driven with local data 
collectors
External experts; local 
stakeholders as data 
collectors
Design, analysis and 
interpretation of the 
data done by external 
experts 
• High accuracy and 
precision
• Better chances for 
scaling up 
• Intermediate costs 
for external agencies 
and locals





• Low potential for 
strengthening local 
capacity 




External experts, local 
stakeholders 
Design and data 
analysis done by 
external experts; 
data collection and 
management decisions 
by locals 
• High accuracy and 
precision
• Better chances for 
scaling up 
• Intermediate costs 
for external agencies 
and locals
• More dependent on 
local expertise




• Low potential for 
strengthening local 
capacity
Type 4. Collaborative 
monitoring with local 
data interpretation
External experts, local 
stakeholders
Training and advice 
provided by experts; 
data collection 
and analysis and 
management decisions 
made by locals 
• High requirement on 
local expertise
• More timely 
decision-making
• Higher chances for 
strengthening local 
capacity 
• Low accuracy and 
precision
• High costs for 
external agencies 
and for locals
• Fewer chances for 
scaling up
Type 5. Autonomous 
local monitoring
Local stakeholders Design, collection and 
analysis of data and 
management decisions 
by local stakeholders; 
scheme used in 
customary systems 
of natural resource 
management
• High requirement on 
local expertise
• More timely 
decision-making
• Less accurate and 
precise
• Locals carry all costs 
• Fewer chances for 
scaling up
Source: Danielsen et al.21
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Box 2: Monitoring of rule compliance and its effect on forest regeneration in India 
Ghate and Nagendra studied the effectiveness of forest monitoring was studied in three communities 
in Maharasthra, India22. Monitoring had different origins in each case: it was either sponsored by the 
state, initiated by a local nongovernmental organization (NGO) or initiated by the community members 
themselves. Compliance with forest rules was most effective – and positive impacts on the forest 
condition most visible – in Deulgaon community, where the system was initiated by the community 
members themselves.
Markegaon community: state-sponsored management system
Monitoring started with the creation of the Joint Forest Management program in 1997. A Forest 
Protection Committee was created that restricted tree felling, alcohol consumption and the types of trees 
harvested for fuelwood. Forest protection and patrolling activities were on a voluntary basis, with three 
people selected for 12-hour vigils on a daily basis. This community was the most permissive of the three: 
set rules were not well-known to community members and penalties were not strictly imposed. High-
value timber species were logged unsustainably, with negative impact on forest regeneration. 
Ranvahi community: NGO-initiated management system
Monitoring activities were started by a local NGO to solve problems from excessive harvesting and 
poaching by neighbouring villages. Monitoring focused on establishing a set of rules and a system of 
sanctions directed to control harvesting by outsiders. Activities were successful in controlling outsiders 
but not unsustainable harvesting by villagers. The forest retained high-value timber trees, but the 
community struggled with limiting grazing and fires caused by community members themselves. 
Deulgaon community: self-initiated management system
Perceptions of forest degradation and its negative impacts on water quality prompted community 
members to start monitoring in the early 1990s. They restricted commercial felling of some tree species 
to enable self-consumption and production of gums that have traditional value; harvesting of trees below 
minimum size; and the selling of timber, fuelwood and fodder. Compliance with rules was monitored 
through strict forest patrolling against outsiders and by imposing fines for poaching. Fines were 
established by the community members and helped improve compliance also among villagers. Strict 
monitoring, sanctions and forest protection activities had a positive impact on forest regeneration, with 
growing numbers of young trees, saplings and seedlings compared with the situation before monitoring.
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1.2 Community-based forest management: Giving a frame to CBM
CBM is part of a bigger set of strategies and actions that aim to improve the sustainability and equitability 
of forest management at a local level. There are many examples of community-driven forest management 
models that can serve as frameworks for CBM. One of these is adaptive collaborative management – a 
participatory approach in which people agree to lead conscious, facilitated efforts to foster communication, 
collaboration and opportunities to learn collectively about the impacts of their own actions in relation to the 
landscape where they live23. 
Another relevant framework is community biodiversity management, a methodology that promotes the 
conservation and sustainable use of biodiversity at the local level24. It focuses on increasing the social capital 
and decision-making power of community-based organizations, to help them secure access to and control 
over their biological and genetic resources25. It does so by enhancing awareness and understanding of 
local biodiversity resources among community members and strengthening local institutional arrangements 
and capacities. Participatory monitoring and evaluation has an important role in the methodology, because 
it enhances transparency in resource management and helps locals take an active role in planning, 
implementing and evaluating management actions. This is where CBM becomes an important tool for 
increasing the effectiveness of resource management. Community biodiversity management was used 
as the framework in the project ‘Innovations in ecosystem management and conservation (IEMaC)’ in the 
context of which this guide was developed (Box 1).
1.3 Why are institutional arrangements important for community-based 
monitoring?
Institutional arrangements are sets of rules that determine who is eligible to make decisions in a given 
context and how. While promoting cooperation and collective action, they also define the dos and don’ts in 
every particular context26. Institutional arrangements can be rules, policies, regulations and sanctions aimed 
at resource management; cultural and social practices; traditional authorities and customary rules, and 
co-management arrangements like joint forest management by local communities and the government27. 
Together they represent the broader objectives and rules that give the purpose for monitoring. 
Natural resources such as forests and fisheries are often common-pool resources, collectively owned 
or managed by community members. Effective institutional arrangements are key to ensuring that such 
resources are sustainably extracted and managed28. 
When CBM and enforcement of rules are combined with secure tenure and clear boundaries of 
management units, they often lead to more effective efforts for protecting natural resources29. Also, when 
communities organize themselves to establish and enforce their own rules for managing common-pool 
resources, they tend to do it more efficiently than when rules are externally imposed30. CBM helps develop 
shared understanding of what behaviours are allowed and the ones that are not, which helps instill a sense 
of justice and trust among community members31 (Box 3). Experiences show that people’s participation 
in conservation activities largely depends on positive evaluation of rules, acceptance of conflict resolution 
systems and confidence in how local managerial committees function32. 
A good way to start understanding institutional arrangements is to explore what formal and informal rules 
the community has established for managing common-pool resources. This will then determine how the 
CBM system can be implemented and sustained over time. 
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Box 3: How institutional arrangements resulted in behavioral change: experience from Sirsi, India
The Joint Forest Management Programme was created in India in 1993. It established the need for 
villages to create their own Village Forest Committees (VFCs; also known as Joint Forest Management 
Committees. The effectiveness of these local institutional arrangements in forest management was 
studied in Sirsi, Karnataka, in the context of the project ‘Innovations in environmental management 
and conservation’ (Box 1). Semi-structured interviews were conducted with a total 45 VFC members, 
community members and representatives of local forest departments. 
In those villages where VFCs were established, the communities created new forest-related rules33. 
Community members believed that this process resulted in a broader awareness that directly translated 
into a behavioural change towards more sustainable management. Although interviewees opined that 
there were still problems with rule enforcement and monitoring, they saw positive impacts on forest 
condition. People perceived that the risk of getting caught if breaking forest-use rules had increased 
because more people were engaged in monitoring the forest. As stated by one interviewee: “The rules 
were created by the villagers themselves, so if someone breaks the rules, he breaks the rules of the 
village. The others will stop him and ask what he is doing, why he is not respecting what they all agreed 
upon” (VFC president, male, Sirsi)34.
1.4 Examples of monitoring topics
Monitoring natural resources or biodiversity management can vary widely depending on what is monitored 
and how. Objectives of monitoring need to be linked to the objectives for resource management to be 
meaningful and helpful in decision-making. Examples of monitoring follow.
• Compliance monitoring to assess how well rules and previously agreed management terms are 
being implemented and enforced on the ground. It is often a relevant monitoring goal because the 
effectiveness of management depends on compliance with agreed rules and guidelines. When clear 
rules and a shared understanding of these do not already exist, they must first be developed among 
community members. It is important to consider how rules are determined and by whom and that they 
may be imposed at different levels, for example, by the forestry department or by powerful members of 
the community — at times with adverse effects on more marginalized groups (see Chapter 2.1). 
• Monitoring of impact to assess the implementation of specific projects and their impacts on 
resources. Impact monitoring can be based on establishing baselines, understanding changes or 
trends, and considering thresholds and performance. See Table 2 for a description of each type of 
scheme and examples of what each can monitor. 
• Using State-pressure-benefit-response monitoring framework provides a comprehensive 
approach for understanding whether the status of resources is changing, how and why. It also covers 
how the concrete benefits to the community are affected by these changes and how the community is 
responding to the situation. The framework is discussed in more detail in Chapter 4.3. 
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Table 2. Options for monitoring impacts 
TYPE OF MONITORING STAKEHOLDERS CHARACTERISTICS
Baseline monitoring Measures the status of a resource to establish 
a regular or ‘normal’ value. Identifies ‘normal’ 
or ‘natural’ biological values, which can help in 
looking for thresholds against which to monitor.
• Monitoring of bird species richness 
• Income from NTFP sales 
• Existence of rules regarding NTFP harvesting
Change/trend 
monitoring
Assesses any change in quantity and quality of a 
resource. Requires monitoring data from at least 
three points in time to identify a trend. 
• Changes in the walking distance required to 
access a resource 
• Time required to collect a head load of NTFPs
Threshold monitoring Compares monitoring results to a predetermined 
threshold. Single observations can be used to 
compare current status to the target. Thresholds 
tend to be effective once a target has been set.  
• Women’s participation in community-level 
organizations and decision-making
• Compliance by community members with a 
rule to stop forest clearing
Performance 
monitoring
Assesses how agreed monitoring or management 
activities were implemented and what impact they 
are having.
• Project’s success in reducing destructive 
behaviour 
• Change in NTFP availability since project 
interventions 
Source: Adapted from Ottke et al.35 
Photo: Indigenous peoples often observe the cycles of and changes in natural resources in great detail. Sarawak, Malaysia. 
Credit: Bioversity International/R.Jalonen
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Box 4: Monitoring for organic certification of forest products36
Many certified organic products in markets are not cultivated but collected in areas where they grow 
naturally. Regulations for achieving organic certification apply to such products as much as they do for 
cultivated crops. Collection tends to be intensely monitored by certification bodies that also inspect 
purchasing locations, main processing and trading locations, and collectors’ homes. Organic certification 
requires information along the entire supply chain. Community-based monitoring can help gather the 
necessary information for certification and ensure compliance regarding many basic rules of organic 
wild collection certification. In return, organic products can give communities a higher income than 
nonorganic products once organic certification has been achieved.
Information needs that CBM can help provide include:
• Collecting areas: the area where plants are collected needs to be clearly defined and known to 
the certification body. These areas must avoid all use of prohibited inputs (e.g. chemical fertilizers or 
pesticides) for at least three years and be away from contamination sources. 
• Collected plants: Ecological sustainability is one of the main concerns of organic wild collection. 
Neither the methods of collection nor the quantities harvested can affect either the ability of plant 
species to regenerate or their habitats. A list of collected plants with detailed information of each 
must be available to guarantee sustainable collection, something that community-based monitoring 
can help create and continually update. Some certification bodies may ask for careful monitoring of 
the plant population. CBM can also help ensure that harvested amounts are within agreed limits to 
avoid overexploitation.
1.5 Summary of the chapter
• Community-based monitoring is more than a process of data gathering, analysis and decision-
making by multiple actors. It enables better-informed collective decisions about natural resources and 
strengthens the adaptive capacity of communities. It can also improve transparency, accountability, 
communication, trust and cooperation and fosters community building.  
• Community-based monitoring is part of a bigger set of strategies and actions to improve the 
sustainability and equitability of natural resource management at a local level. 
• Sustainable natural-resource management is achieved with clear rules, shared understanding about 
them, effective enforcement, clearly defined area boundaries and secure land tenure. Community-
based monitoring initiatives are implemented in this broader context. They typically contribute by 
monitoring resource condition, assessing the effectiveness of management actions and identifying a 
need for changes in practices.
• Realizing the benefits of community-based monitoring requires considerable time investments, 
capacities and commitment. Without these, it becomes simply another external evaluation tool.
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IN THIS CHAPTER
• Relevance of gender and social inclusion issues in forest biodiversity management
• Avoiding common barriers to participation 
• Incorporating local ecological knowledge in community-based monitoring initiatives
• The importance of capacity strengthening and information sharing
A number of issues are relevant to any community-based monitoring initiative, independent of the country, 
sociocultural context or monitoring goals or targets. These include considering how different people in the 
community are involved in resource management; how local knowledge systems can contribute and be 
combined with modern scientific knowledge; and how monitoring needs to build in learning. 
2.1 Gender and social inclusion
Landless people or small landholders in forest-fringe zones often depend largely on forests for meeting their 
daily livelihood and subsistence needs37. Because of this, they have a major stake in how natural resources 
are managed and they merit equal opportunities to participate in and influence management decisions38. 
Research shows that increasing the participation of women and other marginalized groups in forest-user 
groups and decision-making can improve not only their livelihoods but also the management of natural 
resources39. 
Nevertheless, who can participate in community-level institutions and initiatives is determined by informal 
rules, norms and perceptions. Class, caste and gender typically influence how resource-use rights are 
allocated, who participates and who plays what roles40. These factors often interact with each other: for 
example, women from different social classes may have very different access to resources and decision-
making. Lack of participation may result from41:
• Lack of information: marginalized groups may lack information about the provisions, roles and 
responsibilities of resource management programs. It may not be clear what such programmes apply 
to and what their benefits are, which can lead to a lack of interest. 
• Social and cultural restrictions: gender, caste or race can determine whether a person is allowed to 
share a platform with other villagers and speak in public. 
• Few direct benefits: direct benefits for women and marginalized groups are seldom discussed and 
prioritized. Forest management discussions may often be around timber and not include minor forest 
products such as fuelwood or fodder. 
• Lack of formal education: respondents may feel that the lack of formal education prevents them from 
expressing or defending their opinions. 
• Lack of female staff of government agencies: when programmes are implemented with the support of 
a government agency, the lack of female staff often hinders women’s participation. Women may find it 
difficult to interact with male staff, who equally find it difficult to approach women and to include their 
concerns. Nongovernmental organizations may have similar constraints regarding staff.
• Influence of outsiders: if monitoring programmes are carried out with support of external agencies, 
project workers may impose their own ideas of what is relevant for a project. For example, they might 
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determine what type of information should be collected based on their expectations and interests 
rather than on the views of the community members42.
• Household responsibilities: housework, childcare and other responsibilities often make it extremely 
hard for women to find time to attend community meetings. Timing and venues for meetings are often 
decided without considering their impact on women’s ability to participate43. Meeting places may be 
far, and having or not having a motorbike can make a big difference in the ability to attend44. 
• Lack of means for information sharing: if the settlements are dispersed and people do not have 
telephones, it can be difficult for them to obtain information about events and opportunities to 
participate45.
Because of such sociocultural factors, devolving decision-making power to the community level often 
does not result in equal opportunities within the community, unless specific actions are taken to support 
participation of all. Participation should be empowering, meaning that all members — regardless of gender, 
class, caste or race—have a voice and can influence the group’s decisions46. It needs to include people not 
just as individuals but also as a collectivity47.
Tips for increasing participation
Participants and facilitators of community meetings and activities can support the effective participation of 
marginalized groups in local communities by the following actions:
• Make the process as gender-responsive as possible: make a conscious commitment to introduce 
discussions on gender and participation throughout the process48. Be aware that gender relationships 
and norms mean different things in different places. Facilitate processes in ways that encourage 
women’s active participation, as it is often difficult for women to voice their perspectives even when 
they have a seat at the table. 
• Define rules against discrimination: include rules that counter discrimination against any member of the 
community and set in place processes for dealing with discrimination.
• Increase the representation of disadvantaged groups: research has shown that increasing the numbers 
of disadvantaged groups can make a significant difference to the results of management processes49. 
Consider increasing the quota for representatives of women, indigenous peoples, ethnic groups, 
youths and elderly people. 
• Consider gender-responsive membership rules: ensure that the rules for committee memberships are 
inclusive and allow for more than one household member to join. Rules that allow only one member 
per household typically hinder women’s participation since men are usually the ones who participate on 
behalf of their household50.
• Build communication networks among organizations of marginalized groups: opening communication 
among these organizations helps groups understand each other’s constraints and challenges 
and create trust, empathy and a sense of collective identity or togetherness. That can then assist 
in overcome divisions arising from social or economic differences. Communication and mutual 
understanding can be fostered by carrying out forums for deliberation, where the groups can get to 
know each other better, share information, discuss differences, identify priorities, create strategies for 
their inclusion and forge a sense of solidarity. This can be an effective tool for helping them promote 
their interests in other deliberation scenarios that also involve dominant groups51. 
• Plan your participatory process in the context of existing social conventions: do that by first organizing 
separate meetings for men and women if needed and then bringing groups or their representatives 
together to have a collective dialogue. Even if inequalities are not very evident at the beginning, 
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strategies should focus on strengthening capacities and leadership abilities of women’s and other 
marginalized groups and fostering their involvement in governance and decision-making processes.
• Use appropriate and understandable language and communication channels: when sharing results 
from the monitoring process, communicate them through channels that the target groups – including 
women and vulnerable groups – use and in a language that is understandable by all52.
2.2 Local ecological knowledge
Local ecological knowledge is defined as the knowledge, innovations and practices of indigenous 
peoples and local communities about the relationship of living beings with one another and with their 
environment. It is also referred to as traditional knowledge. This knowledge is passed orally from generation 
to generation and is developed from experience gained over time and adapted to the local culture and 
the environment53, 54. Local ecological knowledge has gained interest in research and natural resource 
management, with a recognition that it can contribute to the conservation of biodiversity, rare species, 
protected areas, ecological processes and sustainable resource use in general.
Community-based monitoring systems need to be compatible with local knowledge systems and incorporate 
related knowledge, where relevant. This can result in a better sense of ownership, cultural appropriateness 
and more relevant information for communities. Indigenous peoples often hold knowledge that only they 
can provide. Traditional uses, perceptions and beliefs about the forest are in many cases compatible with 
good practices for sustainably managing natural resources55. For example, harvesting may be banned at 
certain times of the year to allow nature to recover, or before certain festivals that mark the ripening of fruits 
and onset of harvesting56. Local ecological knowledge systems acknowledge uncertainty, unpredictability 
and change in environmental conditions. They also correspond to principles of continuous learning and 
adaptive management on which community-based monitoring is founded. Both local ecological knowledge 
and adaptive management assume that nature cannot be controlled and both emphasize ecological cycles 
and renewability57. Social learning processes then become important, where local peoples learn from their 
environment through observation and reflection.
Local ecological knowledge is embedded in institutional arrangements and social norms. It includes taboos 
and other regulations that define how communities should use or protect their resources and build resilience 
in ecosystems. Taboos are also reflected in sanctions that can be useful for enforcing good practices of 
interest for monitoring. 
2.3 Capacity strengthening
Capacity is the overall ability of a person or a group to perform corresponding responsibilities. Adaptive 
capacity is sometimes considered as a specific area of capacity – the capacity to adapt to a changing 
environment (social, ecological or both). Capacity depends on both people’s capabilities (knowledge, skills 
and attitudes) and the overall size of the task and the resources needed to perform it, among other things58. 
Local capacities are crucial in community-based monitoring initiatives for creating a sense of ownership, 
timely implementation, collecting and interpreting relevant information and feeding the results into decision-
making about natural resource management – all working in a group of people with diverse needs and 
expectations. Sustainability of the monitoring program depends on community members’ capacity to 
carry out these tasks. Hence, capacity can be seen both as a means and an ends of CBM; continual 
strengthening of capacity is required throughout planning and implementation of the monitoring process. 
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Ideally, capacity strengthening starts from the point when community members come together to discuss 
and decide what the monitoring needs and goals are, what to monitor and how. Remember that capacity 
strengthening can be maximized if the leadership of the program is established locally. Significant changes 
in local capacities start to occur only when community members participate in analyzing and interpreting 
information, not simply collecting it according to instructions (Table 1)59.
There is no magic formula for building capacity and each process is different. Developing skills in facilitation, 
leadership, participatory-planning and decision-making processes, conflict management, data collection 
methods and tools, record-keeping, data entry, analysis and communication techniques (such as how to 
make presentations and what language to use) are some examples. Use of information and communication 
technology in participatory monitoring has become popular60, but it also requires substantial capacity-
building efforts to teach community members how to use the software and tools. 
If a monitoring programme involves stakeholders such as forestry authorities, they may also require capacity 
strengthening and sensitization on how to best support community-based initiatives. Capacity strengthening 
can help stakeholders better appreciate and include local knowledge, support local institutions and identify 
opportunities to transfer decision-making powers to them, and ensure transparent and inclusive decision-
making processes.
An assessment of current capacities and capacity-strengthening needs when developing a monitoring plan 
will help recognize and understand gaps, identify existing and latent capacity, and ensure that they are 
enhanced and linked to outcomes to achieve a desired result. A good way to build capacity before starting 
the actual field activities can be to test and experiment with tools and approaches in small pilot projects. 
Practice is one of the keys to successful planning and implementation of monitoring, and reflecting and 
discussing progress and lessons learned can significantly enhance and speed up learning. A capacity-needs 
assessment is also a capacity-strengthening process, and therefore the process is just as important as the 
outcomes61. For an example of including capacity strengthening in a CBM programme, see Box 5. 
Box 5: Linking monitoring to capacity strengthening
Constantino and co-workers studied three wildlife monitoring systems in Brazil and Namibia were 
studied to identify factors that best led to the empowerment of local communities62. Having a focus on 
capacity strengthening and education led to strong local empowerment. In Acre, Brazil, people became 
psychologically and socially empowered when the monitoring program was incorporated into an indigenous 
education program. It also gave continuity to training processes. Monitoring was adopted at community 
schools to teach subjects like math, indigenous language and ecology. This strategy did not necessarily 
guarantee the quality of the information, but it strengthened capacities at the community level. Training of 
monitoring participants and other representatives developed their individual skills in literacy and numeracy. 
Several people collected similar data that were later shared in community meetings. This gave participants 
an opportunity to learn from each another and improve their skills in data collection and analysis.
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2.4 Knowledge sharing
Knowledge sharing is often overlooked in CBM initiatives. The more the community as a whole starts to 
participate in the initiative, the more that attention should focus on knowledge sharing. Facilitators need 
to ensure that knowledge sharing protocols with clear rules are established at the start of a consultative 
process and that all participants and stakeholders agree on them to avoid misunderstandings or 
conflicts. A useful way to do so is by creating a communication strategy when the monitoring plan is 
designed. The strategy identifies who will be part of the knowledge sharing process and what rules 
and guidelines are needed to foster effective communication with different stakeholders. Workshops, 
meetings, posters, maps, videos and short reports, as well as media outlets such as radio, might 
be useful ways to share information within local communities. People should also receive training on 
how to make presentations, what language they should use and how to answer questions from the 
audience. If communities want to share information with the government, more formal presentations 
and corresponding skills will be needed.
Photo: Training the youth to monitor the availability of wild edible plant species, Sarawak, Malaysia.  
Credit: Bioversity International/R.Jalonen
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Box 6: Lessons learned from a community-based monitoring initiative in Guyana
A community-based monitoring initiative by WWF, implemented in Guyana, adopted a rights-based 
approach to data sharing63. Data generated from monitoring could be shared only with the free and prior 
informed consent (FPIC) of the community members. This helped to protect the rights of those who not 
only generated the data but also could potentially be affected by data sharing. Experiences from the 
project generated the following lessons:
• Data sharing requires serious attention within CBM initiatives. 
• Data sharing protocols are important governance instruments for CBM projects. Hence, they should 
reflect the sociopolitical context in which data are collected. 
• Data sharing requires clear processes, agreements, roles and local data management capacities to 
ensure that communities maintain control over data while also enabling it to be shared effectively. 
• Consensus building is needed about when and how data should be classified, especially for sensitive 
issues. Communities should understand that sharing certain data or information might be risky.
• Data sharing protocols should be based on the principles of FPIC to enable effective and equitable 
data sharing that also respects data ownership rights by locals. 
• Data sharing protocols need to be periodically reviewed because data changes over time.
2.5 Summary of the chapter
• Barriers to the participation of marginalized social groups reduce the relevance of community-based 
monitoring and can negatively affect sustainability of resource use. Typical barriers include lack of 
information about decision making, lack of formal education and confidence, few direct benefits from 
participation, and social and cultural restrictions. 
• Including local ecological knowledge in community-based monitoring can result in a better sense of 
ownership, cultural appropriateness and more relevant information for communities. Local ecological 
knowledge is often compatible with good management practices. 
• Capacity strengthening is both the means and an end of community-based resource monitoring. 
Hence, it should be an ongoing process in any monitoring initiative in order to achieve ownership and 
community empowerment. 
• Knowledge sharing requires clear processes and agreements to ensure that communities maintain 
control over data and decide who they want to share it with. Agreements are best developed before 
data collection starts, and then regularly updated.
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The following chapters provide practical guidance 
for developing a community-based monitoring 
system. They address issues that community 
members and facilitators of the process should 
take into account during the preparation, 
implementation, analysis, and monitoring and 
evaluation phases of CBM. The chapters include 
a series of tips, recommendations and examples 
from case studies where community-based 
biodiversity monitoring has been applied. 
The monitoring process is divided here into the 
planning and preparation phase, development 
of the monitoring plan and implementation of 
the plan. The steps are not intended as fixed – 
each process is unique and needs to be based 
on the local, evolving context. Flexibility and 
communication are important from the very 
beginning. 
Before starting, keep in mind this guidance for 
monitoring programs64:
• Know what you are doing and why
• Keep it simple and direct
• Aim for credible, unbiased information that can 
be used for management action
• Communicate the results to generate impact.
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Table 3. Overview of steps 










































































3.2 Introducing the idea of 
community-based monitoring
First meetings with the community to 
introduce CBM and understand needs 
and interests.
3.3 What do we want to 
monitor – and why?
Identify problems and needs for 
monitoring; prioritise what to monitor; 
define monitoring goals
3.4 What incentives for 
participation?
Weigh benefits and costs of monitoring 
with stakeholders
3.5 Who should be involved? Identify stakeholders
3.6 Establishing a coordinating 
team
Select members; consider representation 
of different social groups
Development of the 
monitoring plan
4.2 Institutional set-up Analyse the formal and informal rules 
regarding the use of resources of interest, 
and capacities to enforce them 
4.3 What to monitor: using 
indicators to understand 
change
Define indicators and other ways to track 
change
4.4 Methods and tools for 
monitoring
Select tools
4.5 Who participates in 
implementation?
Define roles of participants and 
stakeholders
4.6 Planning ahead for sharing 
the findings
Develop a communication plan: what 




5.1 Data auditing and progress 
reports
Monitor and document data collection to 
allow possible adjustments as needed.
5.2 Data analysis and 
reflection
Identify status, trends, gaps, action needs 
and reflections on the process, among 
the CBM team and then in discussion 
with broader community and other 
stakeholders. Feed results into resource 
use plans.
5.3 Adapting and scaling the 
plans
Revisit the plan and the problems 
it targeted. Expand based on early 
successes. Identify opportunities for 
scaling out
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• Introducing the idea of community-based monitoring
• Defining monitoring goals
• What motivates community members to start monitoring?
• Who should participate?
3.1 Selection of participating communities
If the monitoring programme is externally led, it may start with the selection of the participating communities. 
CBM is most relevant when men and women in the participating communities depend directly on the 
natural resources that the monitoring programme would focus on. This ensures that they will benefit from 
monitoring and are likely to continue it after the intervention. CBM requires collective action, and within 
the typical time frame of development projects, it is most feasible where community members routinely 
collaborate and have established community-based organizations such as forest-user groups or other self-
help groups.  
In externally led projects or programmes, it is important to seek FPIC to participate from the community 
members65. This process allows the community members to understand and negotiate how, when and by 
whom the initiative would be implemented and how it may affect their lands and resources. The consent 
should be sought from all those whose lives may be affected, including marginalized groups, — not just 
from community leaders. Consent from community leaders is typically needed before any other activities can 
start. Consulting them beforehand is also crucial for gaining their support for the initiative. 
A community meeting can then be organized to seek the consent of other community members. 
Marginalized social groups may either not be able to attend such meeting, have difficulties in following the 
discussion due to language barriers or not feel comfortable about raising questions or concerns. Separate 
meetings with these groups may be needed to ensure that their voices are heard. 
3.2 Introducing the idea of community-based monitoring
Before members of the participating community can agree to implement a monitoring programme, they 
need to develop a shared understanding of what CBM means, what it aims to achieve and, where relevant, 
get to know how it has worked in other cases. This is important for motivating the actors to participate 
actively in the definition, implementation and evaluation of the monitoring programme. 
A good way to get started is to organize a community-level meeting, where those interested in initiating a 
monitoring programme explain the concept and what benefits it could bring to the community. Useful topics 
to communicate and discuss at the meeting include: what CBM is, its benefits and constraints (Chapter 
1.1), how it could help address the resource management issues that the community is facing (Chapter 
1.2-1.3), the role of the community members in deciding what information monitoring should generate and 
how it is best collected (Chapter 3), and common steps for implementing such a program (Chapter 4). It is 
important to reflect with the community members about whether they believe that CBM can indeed help in 
managing the issues they are concerned about and in dealing with future challenges. 
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Box 7: Tips for preparing community meetings66
• Plan and prepare in advance: makes sure that the design, organization and convocation is inclusive 
enough and has a clearly defined purpose that suits the needs of the participants. 
• Include diverse stakeholders: include diverse people, voices, ideas and information to have legitimate 
and efficient outcomes.
• Encourage collaboration: support and encourage the different participating actors to work together 
towards a common goal. 
• Support openness and learning processes: help participants listen to each other and creatively 
explore new ideas. Make them listen to each other and apply information in a way that can generate 
new processes. Be adaptive in the process. 
• Foster transparency and trust: make sure you are open and clear about the process, share 
information about the outcomes with all stakeholders and include what they have to say. Share also 
other relevant information, such as laws, regulations, policy briefs and newsletters.
• Consider impact and action: make sure that each proposed idea has the potential to be applied and 
the potential to make a difference. 
• Advance in small-steps: social change takes place through institutional arrangements that are 
multifunctional, diverse and adaptable. Hence, the process takes time and should occur in small-
steps, promoting small-scale learning, flexibility and adaptability.
• Adapt methods to context: Do not get stuck with one working method. Use different tools and 
techniques that allow you to adapt and be flexible in situations of uncertainty and change.  
Note that care is needed when translating terminology to local languages. In many languages ‘monitoring’ 
is traditionally associated with supervision and control by authorities or other external actors and may, 
therefore, be met with reluctance or suspicion.
Photo: Rapidly receding forest edge is a cause for concern for villagers who still rely on non-timber forest products for income. 
Madhya Pradesh, India. Credit: Bioversity International/R. Jalonen
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3.3 What do we want to monitor – and why? 
What to monitor depends on what is important for each community, what it believes is affecting biodiversity 
resources and benefits to the community, and how it feels it can benefit from monitoring. Monitoring can be 
focused on ecological aspects (often emphasized by external actors) and also on social, cultural, political or 
structural issues affecting the community and its well-being. 
It is useful to agree on a goal for monitoring: it helps to focus the planning process on what kind of 
information should be collected to support decision-making. Asking “who needs to be learning what 
and why” can help identify the goal67. A goal should be straightforward, specific, achievable and based 
on priorities. For example, a goal could be behavioural change within a stakeholder group, improved 
availability of key forest species or improved livelihoods of locals68 resulting from more sustainable resource 
management. Table 3 provides examples of monitoring goals and corresponding indicators used in 
different projects.
Participatory exercises such as problem tree or vision and action plan can help define monitoring goals 
Other, more specific exercises then help narrow monitoring needs by providing preliminary information about 
the availability and status of the resources of interest – for example, participatory resource mapping, 
seasonal calendars or four-cell analysis (See Chapter 4.4). Scoring exercises can help prioritize 
monitoring topics.  
Different social groups often have different priorities – and are differently able to express those publicly. It 
is generally useful to conduct group discussions separately for relevant social groups to better understand 
the diversity of priorities and needs. This can also help schedule meetings and choose venues in ways that 
foster opportunities to participate.
3.4 What incentives for participation?
Community members need to recognize what motivates them to start and continue a monitoring 
programme and what benefits – concrete or abstract – they expect from the process. If incentives are not 
clear or depend on external actors, a monitoring programme is not likely to be sustainable on its own. It is 
useful to discuss motivations from early on.
Box 8 presents examples of the incentives that men and women in two Indian states expected from 
engaging in collective forest monitoring and management activities. These incentives can be divided into 
in-kind and cash incentives and those that are under the control of the community members versus external 
actors. Direct cash incentives are often dependent on external support. Other, less tangible, incentives 
include obtaining useful information that helps in planning livelihood activities (for example, information about 
expected yields) or ensuring equitable distribution of benefits (for example, based on monitoring the time 
that households contribute to collective activities).
Monitoring also involves costs, at least in terms of time and labour. Often these are not equally distributed 
among community members. Benefits and costs should be carefully weighed among those who are likely to 
be affected. 
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Box 8: Incentives for motivating stakeholder participation
Through the participatory vision and action plan, villagers in the Karnataka and Madhya Pradesh 
states of India identified incentives that would motivate them to participate in forest monitoring and 
management activities. The incentives included:
• Allocation of rights to harvest non-timber forest products from specific trees to those villagers actively 
involved in monitoring (mentioned in a men’s focus group)
• Allocation of harvesting rights to forest areas by hamlets to reduce open access and incentivize 
monitoring and more sustainable management by the hamlet households (women’s focus group)
• Skill development for women’s groups in processing, value addition and marketing of the forest 
products and cultivated fruit varieties (women’s focus group)
• Provision of dead and fallen trees at subsidized rates to villagers for building houses, cattle sheds, 
etc. (men’s and women’s focus groups)
• Payment for conducting monitoring (women)
• Honorarium for Village Forest Committee members to encourage them to monitor and protect the 
forest (men)
• Entire revenue of Village Forest Committees shared only among those collectors of forest products 
who have committed (by oath) to follow sustainable collection practice (men)
• Welfare Fund for the village established by the Forest Department (men).
3.5 Who should be involved?
The people participating in a monitoring program define it by the way they work together and the roles they 
play in planning and implementing it. Identifying the key stakeholders in a community and consulting them 
is key to understanding local priorities, the current state of the natural resources, related past and ongoing 
initiatives in the area, capacities of the different stakeholders, opportunities for collaboration and the right 
community representatives for the monitoring program69. 
Identifying who participates can be a very sensitive topic. Communities are not homogenous but complex 
entities, where relationships, hierarchies and power dynamics affect any decision-making and management 
activity. External facilitators in particular need time to understand the context and the range of people who 
may affect, and be affected by, issues relevant to the development of the monitoring programme and invite 
them to participate. Pay attention to the existing, formal or informal organizations at the community level, 
such as farmer groups or women’s self-help groups. Such organizations can often help engage with the 
community and establish and sustain monitoring practices, while they themselves can be strengthened in 
the process as people find new ways to collaborate that build social capital. 
A Venn diagram or who counts matrix can help identify stakeholders and their needs. Several other 
participatory tools exist for similar purposes70. Stakeholders can also be identified by experts; by other 
stakeholders; through self-selection through response by interested participants to announcements at 
meetings or media; using written records or population data; or using oral or written accounts of major 
events71. Remember that who the key stakeholders are depends on who you ask in the community (see Box 
9). Marginalized groups are often left out unless specifically targeted.
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Facilitators, whether external or internal, should serve as the bridge between all stakeholders, so that strong 
channels of communication and cooperation are built. Initiating community meetings and participatory 
workshops among the representatives of the communities, local groups and organizations, and the 
government is a good way to start building these bridges. Make any participatory process as recurrent, 
open, flexible and relevant as possible for community members in order to build and sustain channels of 
communication. 
It sometimes requires considerable time to get stakeholders, involved in the process, especially the 
more marginalized groups. Keep in mind constraints that can hinder participation of women and other 
marginalized social groups and seek to actively encourage and engage these groups in the process 
(Chapter 2.1). Diverse participation yields more detailed and balanced information about the local context, 
since different groups have different knowledge and priorities regarding natural resources. 
In the beginning, it is useful to focus activities on developing trust with and among the relevant groups in 
the community rather than emphasizing collection of detailed data72. If trust is lacking or participants are not 
clear about the motives or purposes of the process, they may be hesitant to speak openly about the issues 
affecting them. 
In the end, sustainability of the monitoring initiative requires considerations of who is, and should be, driving 
it. Initiatives led by external groups often suffer from lack of local ownership and collapse during handover, 
unless that is aspect is carefully planned from the outset. Locally led initiatives in turn commonly lack 
capacity to identify and implement monitoring methods that yield useful data to support decision-making. 
Asking “who should drive monitoring” can help open discussion about existing inequalities and benefits, 
once trust is developing between facilitators and participants73. 
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Box 9: Stakeholder identification
As part of a participatory action plan exercise for the project ‘Innovations in environmental management 
and conservation’ (2014—2017), male and female members of 50 villages in Sirsi and Mandla, India, 
identified the different stakeholders they thought were relevant for addressing problems in forest 
management. Stakeholders were identified through free listing in gender-segregated groups after the 
participants had first listed the problems they were facing with forest resources and prioritized actions for 
addressing the problems. 
Both women’s and men’s groups considered the Forestry Department as the overall most relevant 
stakeholder to improve forest management. Women placed more emphasis than men on the role of 
villagers and women’s self-help groups, whereas men’s groups, more often than women, mentioned 
nongovernmental organizations, the Village Council, cooperative societies and other government 
departments as important stakeholders. Men could name more stakeholder groups than women, 








WOMEN’S GROUPS / MEN’S GROUPS
Forest Department external formal 47 (23/24)
Villagers internal non-formal 34 (20/14)
Village Forest Committees (VFCs) internal formal 33 (16/17)
Nongovernmental organizations external formal 24 (5/19)
Village Council (Panchayat) internal formal 20 (6/14)
Women’s self-help groups internal non-formal 18 (12/6)
Cooperative societies internal formal 16 (3/13)
Horticulture Department external formal 14 (2/12)
Agriculture Department external formal 9 (1/8)
Government external formal 9 (5/4)
Farmers’ associations internal formal 5 (1/4)
Research and development organizations external formal 4 (1/3)
NTFP collectors internal non-formal 4 (2/2)
Opinion leaders internal non-formal 4 (0/4)
District federation of VFCs external formal 3 (0/3)
Youth club internal non-formal 3 (0/3)
Village leaders internal formal 3 (3/0)
Tourism Department external formal 2 (0/3)
Honey Development Board external formal 2 (0/2)
Self-help groups of both men and women internal non-formal 2 (0/2)
Bettaland Devlopment Committee internal formal 2 (0/2)
Temple development Committee internal formal 2 (0/2)
Forest contractors external non-formal 1 (0/1)
0 5 10 15 20 25 30 35 40 45 50
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Photo: Women prioritising problems for collective action, Uttara Kannada, India. Credit: LifeTrust
3.6 Establishing a coordinating team
Once the community members decide to proceed and start a monitoring programme, the people who 
will be in charge of coordinating the activities should be selected. They will then work together (with the 
support of facilitators if relevant) to set up the monitoring program and coordinate data collection, analysis 
and information sharing. They should be capable of mobilizing people and facilitating meetings and be 
sensitive to social equity and participation of the marginalized groups. Again, it is important to consider 
social inclusion in forming the CBM team and selecting the facilitators, thereby enabling participants of all 
backgrounds to contribute their ideas and share any concerns during the process.
3.7 Summary of the chapter
• Start by developing a shared understanding of what community-based monitoring is and how it 
can help manage biodiversity resources compared to, or together with, externally led initiatives. A 
community meeting with all interested participants is often a good way to start.
• Recognize the motivation to start a monitoring programme and how the community members expect 
to benefit from it. Without clear incentives, monitoring will likely not be sustained, especially after any 
external support ends. 
• Take time to identify the key stakeholders and understand their interests, priorities, capacities and 
relationships with other stakeholders. 
• Pay attention to gender and equity considerations from the outset, aiming to involve people from 
all social groups in the process of defining CBM needs, benefits and resources required for its 
implementation. Diverse participation results in more detailed and balanced information about the local 
context and issues.
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IN THIS CHAPTER
• Existing rules for resource management as a context
• Monitoring with indicators
• Methods and tools for monitoring
• Planning for sharing the findings
4.1 Developing a feasible yet comprehensive plan
Once community members have decided to embark on a monitoring programme, they need to decide what 
actions they will take, why, how and by whom and how the implementation process itself will be monitored 
and results shared. 
Developing a detailed monitoring plan is in itself not that difficult: the challenge is in deciding on what can be 
feasibly implemented. Ambitious plans with comprehensive lists of indicators or a very technical focus often 
end up on the shelf — they become too complicated and time-consuming to follow without continuous 
external support. Hence, it may be better to start small, perhaps monitoring just one or a few indicators first, 
and then grow the initiative as participants gain confidence and motivation from seeing the results. Keeping 
it simple will also help diverse social groups participate in the initiative, including those who may have been 
excluded from community-level processes in the past. 
Key questions that help develop a comprehensive monitoring plan include the following:  
• What are the main issues we have in resource management? How does monitoring help address 
them?
• What specific information do we need to understand how the resources are being affected and why? 
• How and when are we going to collect data to keep it both informative and feasible?
• Who will analyze the data and how?
• Who needs to be involved, in what roles and why?
• When, how and how often will the findings be shared among stakeholders? 
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Box 10: “Start small and grow it”
Community-based monitoring was studied in Deulgaon community in Maharahstra, India, where 
monitoring had developed as a self-led initiative74. In the 1990s, a local policeman and a resident 
convinced the community to develop strategies that could halt all activities that were leading to 
deforestation. Community members created their own system for compliance with monitoring rules. 
They started with the monitoring of a single rule – allowing each household to harvest wood for 
home consumption only, banning extraction for sale. The monitoring system was effective in fostering 
compliance, so villagers gradually added more rules to monitor. Based on comparison between this and 
other less successful community initiatives, the authors of the study recommend starting monitoring 
programs with a simple activity and then slowly adding more elements or indicators as positive 
experiences accumulate and management contexts become more complex.
4.2 Institutional set-up
Unsustainable resource use is often linked to lack of formal or informal rules or to their insufficient 
implementation. Interviews and participatory exercises such as a Venn diagram or vision and action 
plan can be organized to study the institutional context and understand how different social groups in the 
community feel about existing rules: are they legitimate, transparent and inclusive? Facilitators can support 
community members in visualizing what kind of institutional arrangements they see as useful (Box 11). It is 
often helpful to focus first on strengthening the already existing capacities and institutional arrangements 
and on fostering social learning about what works and what doesn’t in responding to the shared needs and 
priorities.
Here are some guiding questions for understanding the local institutional context as a basis for monitoring: 
About institutional set-up:
• What local institution is in charge of natural resource management (for example, a forest management 
committee, land-use or co-management group)? If there is more than one institution, do the institutions 
cooperate and work together? 
• How capable is the institution in formulating, monitoring and enforcing the rules for resource 
management? Why?
• How accountable, legitimate and transparent is the institution and why? 
• How good is it in ensuring that all relevant social groups have rights and access to resources, 
opportunities for education, access to information and opportunities to influence decision-making?
About rule and sanction systems:
• What rules (if any) exist for controlling the management of natural resources? 
• Are they imposed or locally established?
• Are the rules clearly defined (e.g. are they formalized by a policy, a law or through customary 
practices)? 
• Do all community members know, understand and accept the rules? 
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• How well are the rules being enforced at the moment? Why or why not?
• Is compliance with rules monitored? If yes, how?
• Are there sanctions for breaking the rules? 
• Are the sanctions clearly defined? Are they understood, known and accepted by all community 
members?
• How well are the sanctions enforced? Is enforcement local or external (e.g. by community 
organizations or government authorities)?
• Are the sanctions applied to community members, outsiders, or both? 
Photo: A young boy planting a tree, Madhya Pradesh, India. Credit: IORA Ecological Solutions Ltd.
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Box 11: Solutions identified by community members for improving forest-related rule enforce-
ment in Mandla, Madhya Pradesh, India
In Mandla district, Madhya Pradesh, India, Joint Forest Management Committees (JFMC) were established 
in many communities in the early 2000s, but few have been successful in helping community members 
to understand, agree and follow rules on forest use. Interviewed villagers believed that existing forest 
rules were not followed by everyone and that many people were unaware of their existence, which has 
contributed to rapid forest degradation75. According to a Forest Department officer, villagers “are not 
aware and have no idea” about specific fines they can face if offending the rules76. Nevertheless, when 
participatory vision and action plan exercises were conducted with men and women from 25 villages, 
they came up with specific ideas and recommendations on how forest management can be improved 
by clarifying rules and better enforcing them. Several men’s groups also proposed actions to strengthen 
JFMCs to help them carry out these activities. Examples follow.
Rules for forest protection
• Prohibit illegal trespassing by outsiders (men’s and women’s groups)
• Prohibit cutting of trees for non-timber forest products (men’s and women’s groups)
• Prohibit cutting trees for fuelwood or timber (men’s groups)
• Allocate  the forest right declaration (Van Patta) only to original residents of the area (men’s groups)
• Prohibit harvesting of unripe fruits (women’s groups).
Actions for rule enforcement
• Establish a monitoring committee to monitor illegal trespassing and harvest (men’s and women’s 
groups)
• Recruit forest guards to protect and monitor the forest, carried by the JFMC (men’s and women’s 
groups)
• Take strict action against people that breach rules set by the JFMC (men’s and women’s groups)
• Establish  a duty station in the forest, done by the Forestry Department of (men’s groups)
• Building a toilet for the forest guards in the forest (men’s groups).
Actions for strengthening village-level institutions
• Establish a new, proactive JFMC (men’s groups)
• Establish an honorarium for JFMC members to encourage them to monitor and protect the forest 
(men’s groups)
• Establish a Welfare Fund for the village, done by the Forest Department (men’s groups)
• Professionally train young villagers to reduce forest dependency (men’s groups).
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4.3 What to monitor: using indicators to understand change
Monitoring is typically based on tracking the status of indicators. An indicator is an observation of what 
people expect to see changing as a result of changes in environment or management practices77. Indicators 
may be quantitative, such as amount of yields, or qualitative, such as stakeholders’ perspectives on whether 
a given situation is improving or not. 
Indicators can help community members observe change and thereby increase their capacity to respond to 
social, economic and environmental pressures and shocks and improve their environmental and economic 
conditions, resilience and livelihoods78. Indicators can also empower community members in decision-
making processes and adaptive management by helping substantiate views and claims and facilitating 
a continuous process of discussion and participation within local communities, which leads to a better 
understanding of their problems. To be useful, indicators need to be defined in relation to the given goal of 
monitoring79. Indicators should help track change over both space and time, and the information needed for 
tracking should be simple enough to collect. 
Nevertheless, indicators have their weaknesses as well. To start with, ‘indicator’ as a term may sound too 
technical and might be difficult to define80. Other words can be used to explain what information is needed 
to be able to monitor changes – for example, ‘how can we know’ or ‘what tells us’ that the status of the 
resource in concern is changing. Secondly, with many different stakeholders providing inputs, indicator lists 
easily become long and difficult to apply. Thirdly, indicators do not provide information about the reasons 
behind observed changes and are only able to document expected phenomena, not surprises81. Regular 
meetings among stakeholders to discuss and reflect on what they are observing in their communities remain 
important to complement indicators.
The state-pressure-benefit-response framework can help develop a comprehensive monitoring plan 
that provides information on both the reasons and consequences of changes in the monitored resources 
(Table 3). It helps to identify monitoring topics or indicators that enable understanding whether the status 
of a resource is changing, how and why, as well as how the benefits to the stakeholders are affected by 
these changes and how stakeholders are responding to the situation. Each aspect requires different types 
of information that vary depending on how easy or tedious it is to collect and how quickly the monitored 
indicators respond to changes in what is monitored. Hence, the framework can be very helpful in evaluating 
how feasible and comprehensive a monitoring system is. Although the framework was developed for 
studying changes in biological resources, it could be applied for other types of resources that are relevant 
for a community, for example local ecological knowledge or the number of young people in the community 
that may be affected by out-migration. 
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Table 4. Types of indicators in the state-pressure-benefit-response framework.  
QUESTION TYPE OF 
INDICATOR
EXAMPLES OF MONITORING ACTIONS 
How is the status of the resource 
changing?
State Analyzing the conditions and status – are we losing species 
diversity, local knowledge or other resources? Where, which 
and how?
Why resource is being lost? Pressure Monitoring the extent and intensity of the causes of loss, for 
example deforestation or out-migration
What are the implications for the society 
(community)?
Benefit Quantifying or otherwise assessing the benefits that humans 
derive from the resource and the costs of loss, for example, 
income from NTFP harvests or forest protection from adhering 
to cultural traditions regarding forest use
What does the society (community) do 
about it?
Response Measuring the implementation of policies or actions to prevent 
or reduce loss, for example, existence of informal and formal 
rules for NTFP harvesting and their enforcement
Adapted from: Graudal et al.82 
Box 12: Identifying indicators for timber harvesting by communities
Cunha dos Santos and co-workers supported communities in the western Brazilian Amazon in 
developing criteria and indicator frameworks for monitoring community timber harvesting83. To develop 
indicators, they first did a diagnostic study in which they identified the major issues and problems 
perceived by the community members, such as negative social impacts of the timber-harvesting 
projects and related tenure conflicts. The study revealed differences between two stakeholder groups 
– rubber tappers and timber harvesters that made it impossible to use a single work plan and set of 
indicators for the entire community. Hence, the researchers focused their work on rubber tappers while 
trying to ensure that the voices of the other stakeholder groups were heard in the process. Community 
meetings were organized to define criteria and indicators, building on four key questions: (1) what 
is your dream for the forest in the future? (2) what key elements are needed for sustainable forestry 
management? (3) how can you recognize a sustainably managed forest? and (4) how can you recognize 
good community management? With the help of exercises involving participatory mapping, future 
scenarios and semi-structured interviews, community members were able to compile answers to the 
questions as well as identify areas of consensus and divergence. An initial set of criteria and indicators 
emerged from this process.
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4.4 Methods and tools for monitoring
Methods encompass tools, strategies or techniques used for collecting data. The most appropriate 
methods for each situation depend on the monitoring goals, the available local and external skills (if the 
monitoring program is supported by external actors), the availability of resources, cost, time, and the 
community’s engagement. 
Examples of methods that can be useful for monitoring changes in the resources, threats to them, benefits 
to the community and adequacy of their responses follow. A more comprehensive list of participatory 
methods that can support community-based monitoring is given in Table 4. 
Participatory methods — examples
• Participatory mapping: Community members create a map that shows the availability of natural 
resources in the vicinity of their village. The method helps analyze access to resources and identify 
socioenvironmental conflicts, especially when done in segregated groups by gender, ethnicity or 
other relevant social groups84. Through dialogue and discussions, participants can reach a common 
understanding and consensus about the areas where monitoring is needed to help ensure sustainable 
use of the resources85.
• Transect walks: This method is similar to transects as an ecological research method, but information 
is collected by community members, possibly as part of daily routines such as fuelwood collection.
• Four-cell analysis: see Box 13
Other social research methods
• Field observation: Actions are documented in the field, for example, extent of unsustainable or 
illegal activities. Generally, it is used in combination with secondary resources and photographic 
documentation86.
• Key informant interviews: These provide a valuable source of often detailed information about the 
situation or problem, including events that happened in the past87. People may interpret or remember 
events differently, so it is important to compare the results among interviewees and with information 
from other sources.
Ecological/environmental research methods:
• Sample plots: This method is useful for measuring the characteristics of plant populations in a specific 
area, by selecting several smaller sample plots and using the information from these plots to make 
generalizations about the larger study area88. Collected information may include number of plant 
species, number of flowering trees, number of tree stumps or trees whose branches have been cut 
during (unsustainable) collection of tree products. Ideally, the plots should be placed randomly in the 
area being monitored to allow the generalization of results.
• Transects: Information is collected along a line that usually traverses environmental gradients89. 
Information can be collected at fixed intervals (e.g. availability of specific plants) or whenever a relevant 
phenomenon is observed along the line (e.g. bird species). Transects can be used for monitoring both 
plant and animal populations and impacts of forest use on them. 
• Phenological observations: The timing of life cycle events of target plants or animals is recorded (for 
example, the onset of flowering or fruiting). This information helps understand whether changes in the 
environment are affecting the life cycles. Timing of flowering or fruiting is often sensitive to weather 
patterns and affects the number of flowers or fruits that plants can produce. This in turn affects species 
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that depend on flowers and fruits for food or other uses, including honey bees, game and human 
populations90. 
• Spatial analysis with Geographic Information System (GIS) and remote sensing: This research method 
is now broadly used in landscape ecology to generate information about land use91. Many publicly 
available datasets exist that permit comparison of ecological and socioeconomic information, for 
example, on forest cover, fires, road networks and human population densities. In monitoring, the 
methods are best suited for landscape or higher level studies and to complement information from field 
studies.
Different types of methods can complement each other: for example, participatory exercises such as four-
cell analysis can be used to get an idea of the most heavily used and threatened species, and ecological 
measurements can then be planned to assess these species’ availability in more detail. 
To understand change, the measurements or exercises can be repeated regularly. Reasonable interval of the 
assessments depends on the topic and how quickly things are expected to change; for example, capacities 
can be assessed before and after training events on sustainable collection practices. Fruiting, number of 
collectors, yields, damage to the resources or incomes can be monitored on a seasonal or annual basis. 
Broader changes in community well-being or in the environment that take time to manifest could be 
monitored annually or every few years. 
Some tools can give an idea of the changes in the past even when applied for the first time, for example 
timeline, four-cell analysis (species that have already disappeared), or resource maps drawn to show 
past availability. People typically have difficulties in remembering past events accurately, especially recurring 
and common activities. Repeated measurements therefore give better information on these topics. Trends 
of species in the wild can be understood by collecting information about different life stages — for example, 
availability of both large fruit trees and their seedlings in the forest.
Photo: Identification of issues in forest use motivated villagers to write a letter of their concerns and action needs to the Forest Department, 
Uttara Kannada, India. Credit: LifeTrust
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Table 5. Tools and methods for community-based monitoring. Tools in bold are described in Appendix 2 
PHASE STEPS TOOLS AND METHODS
Planning and preparation Introducing the idea of 
CBM
Community meeting, Free and Prior Informed Consent
What do we want to 
monitor and why? 
Problem tree, future scenarios, vision and action plan, 
participatory resource mapping, seasonal calendar, 
four-cell analysis, scoring exercises; interviews and 
surveys
What are the incentives for 
participation?
Community meetings, vision and action plan, 
interviews and surveys
Who should be involved? Venn diagram, who counts matrix, expert selection, 
self-selection, review of literature and records
Development of the monitoring plan Institutional set-up Vision and action plan
What to monitor: indicators State-pressure-benefit-response framework, 
community meetings, pathway exercise
Methods and tools for 
monitoring
Ecological and environmental methods: sample plots, 
transects, phenological observations, GIS
Participatory methods: participatory mapping, transect 
walks, pre-and post-harvest meetings, participatory 
estimates of production and extraction
Other social research methods: field observation, key 
informant interviews
Who participates in 
monitoring?
Community meetings, training of community facilitators
Planning ahead for sharing 
the findings
Communication plan and strategy
Implementation Data auditing and progress 
reports
Coordination team meetings
Data analysis and 
reflection
Community meetings; future scenarios, vision and 
action plan
Adapting and scaling
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Box 13: Four-cell analysis for understanding species diversity and threats92
Four-cell analysis is a rapid participatory assessment technique that allows evaluating the amount and 
distribution of species or varietal diversity. It was originally developed for studying state, richness and 
evenness of crop diversity within farming communities. In the project ‘Innovations in environmental 
management and conservation’ (2014-2017), Four-cell analysis was used to gain insights about the 
status and trends of NTFP species diversity in Uttara Kannada and Mandla districts in India. With the 
help of the tool, common, unique and rare NTFP species and varieties and appropriate intervention types 
were identified in the study landscapes to improve conservation and sustainable use of the species. 
Four-cell analysis was conducted with gender-segregated groups in 53 villages in the study landscapes. 
Groups were of mixed ethnicity and caste to ensure broad participation and to generate awareness 
about the often extensive ecological knowledge of the lower caste, most forest-dependent groups. At 
the end of each session, each group shared its results with the other groups, which were then discussed 
among all participants. 
This analysis allowed villagers to develop a comprehensive understanding of NTFP species collected 
from the forest, whether marketed or used for home consumption as fuelwood, food, fodder, agricultural 
tools or medicine. NTFP diversity recorded in Uttara Kannada was extremely high: group participants 
from 25 villages listed on average 71 species per group, for a total of 272 species. Of these, 219 could 
be identified by researchers by botanical name, and 40 could be identified as unique by local name but 
not by botanical name. Wild mango (Mangifera indica), wild jackfruit (Artocarpus heterophylla), kokum 
(Garcinia indica), and honeybees (Apis spp.) were most often listed as important species for home use 
— they have various food, cosmetic or medicinal uses. Villages across the Mandla landscape listed a 
total of 73 NTFP species. Aonla (Phyllanthus emblica), chakoda (Cassia tora) and mahua (Madhuca 
longifolia) were listed most often by both men’s and women’s groups as important NTFPs for income 
generation. Groups also identified NTFP species that had been ‘lost’ and were no longer available in their 
landscapes. 
Four-cell analysis can help identify socioeconomically important and/or threatened target species for 
monitoring programmes. If conducted regularly every few years, four-cell analysis provides an overview of 
trends in species diversity, their uses and threats.
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4.5 Who participates in implementation?
Once the relevant stakeholders are identified, it is important to define the roles each one is going to play, 
most of all for those who will be participating actively in the monitoring program. This can be done through 
meetings or workshops that clarify roles and responsibilities, available resources, timing of monitoring and 
expected workload, as well as possible compensation or other incentives. 
If the monitoring programme is initiated by outsiders, it is important to train some members of the 
community as community resource persons who will then take the lead in facilitating the process. This helps 
sustain activities over time, beyond the time span of individual projects. 
4.6 Planning ahead for sharing the findings 
The communication plan defines how information will be shared throughout the monitoring process. The 
communication strategy defines the audience to which the community wants to communicate the results 
and conclusions or recommendations (for example, community members or specific user groups in the 
community, the government, neighbouring communities, private companies, schools, etc.), as well as the 
best way to communicate the data93. Possibilities can include posters, newsletters, radio announcements, 
paper reports and community resource maps. If results of monitoring are communicated to different 
audiences, the plan needs to specify what information is shared with each group and in what form. 
In initiatives where many parties are involved (such as local community, government and external 
organizations), a clear process for data sharing is key to ensure that communities – the ultimate owners 
of the data – maintain control over how data is used and how to access it. Protocols and methods for 
sharing information should be developed and agreed by the stakeholders before the monitoring plan is 
implemented. In a monitoring programme in Guyana, the following objectives were set for a data-sharing 
protocol: record the project’s key stakeholders and their roles in data-sharing decisions; categorize data 
into different degrees of sensitivity (red, yellow and green); define the process to follow for data of different 
categories; and specify who must be consulted before any data are shared94. 
Photo: Visions for future condition of forest and its resources, Madhya Pradesh, India. Credit: Bioversity International/R. Jalonen
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4.7 Summary of the chapter
• Lack of formal or informal rules, or their insufficient implementation, is often a key factor behind 
unsustainable resource use. Collect information about the existing rules, their implementation and 
the perspectives of community groups about the rules to identify opportunities and limitations for 
monitoring. 
• Indicators are a useful monitoring tool in that they help observe change. Indicators must be defined in 
relation to the given monitoring goal. Remember that indicators can only capture expected events or 
phenomena.
• Be careful not to create a monitoring plan that is too complicated to be sustained over time. ‘Start 
small and grow it’ is often a good recipe for success when building a culture of community-based 
monitoring. 
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IN THIS CHAPTER
• Checking data for quality
• Feeding the results into decision-making
• Considerations for scaling up
Now it is time for the community members to implement what they have learned and planned and start 
collecting data. During the process, it is important to: 
• Continue to promote participation and local leadership
• Keep in mind that building capacity is an ongoing process, and new capacity needs may crop up 
during the process 
• Reflect on the monitoring activities and identify opportunities for learning, including creating platforms 
for sharing and learning where possible 
5.1 Data auditing and progress reports 
The monitoring team should work together to double-check the collected data as soon as possible after 
the collection event, when observations are still fresh. Data should then be entered into a registry as agreed 
in the monitoring plan. It is very useful to keep a log of events during data collection of any issues that may 
have affected the results or data quality and any decisions taken during data cleaning. 
The monitoring team should report frequently to the coordination team, especially at the beginning of data 
collection. How often this is done depends on what has been agreed in the monitoring plan. This helps to 
track monitoring activities in the field and to identify data flaws or repetitions.
5.2 Data analysis and reflection 
Results of monitoring can be compiled in maps, graphs, pictures, tables or narratives, depending on 
the topic. Results should be presented in an easily accessible form that all relevant stakeholders can 
understand, so as to facilitative collaborative analysis and learning.
Community meetings can be organized to present and analyze the early results from the monitoring 
process. It is important to organize reflection sessions regularly so that they become a common practice 
that feeds back information to the monitoring system and the management program. Each participant 
involved in monitoring activities, as well as the intended users of the collected information, should be 
involved. Facilitators should guarantee a diverse group that includes men, women, youths, the elderly and 
ethnic groups. 
Participants should revisit the problem that they initially wanted to solve through monitoring, reflect on the 
monitoring results and on what they can learn from them. Discussions should revolve around interpreting the 
results and identifying changes and trends, as well as reflecting whether things are progressing as they were 
originally planned, what has gone well and what areas need further improvement. At the end, the community 
members should agree on adjustments to the natural resource management plans and activities, as well as 
to the monitoring system, where relevant. 
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5.3 Adapting and scaling the plans
As said before, CBM is best implemented as part of broader frameworks such as community biodiversity 
management or adaptive collaborative management. Flexibility and adaptive capacity are important for 
dealing with uncertainty and sudden change in the broader institutional context. Feedback and redefinition 
of the monitoring plan, by revisiting the problem definition and prioritization (Chapter 3.3-3.5), is a way to 
enhance adaptive management since it promotes a practice of constant exchanges of experiences and 
information, which eventually leads to social learning about the knowledge of what works and what does 
not and to community empowerment95. Goals, roles, rules, methods and tools can then be modified based 
on the evaluation of the plan. 
The need and capacity to scale a monitoring system depends on what the community originally planned. 
Based on early successes, the monitoring plan can be expanded at the community level by including new 
indicators or new monitoring goals. 
Generally, CBM systems are very relevant for local levels but difficult to scale out because of the specificity 
of the project designed and the data collected. The deeper the ownership of the monitoring system by 
locals, the more difficult it is to directly scale it up. Because the schemes are fully self-determined, the issues 
being monitored and the indicators used are locally defined, and there may be little communication with 
external agencies96. 
Photo: An elderly woman carrying fodder to homestead, Nepal. Credit: Bioversity International/M. Elias.
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If scaling out the initiative is an objective, then significant questions need to be answered97: 
• Is there enough local institutional capacity to carry out the process? 
• Does the local community have the skill to do so? 
• Is the data collected at the local level compatible with the national datasets?
• Are there any resources available for scaling up?
• Does all the community agree with scaling up the process?
• Is there a general agreement on what data are going to be shared and how?
• Can the lack of agreement on data protocols and guidelines regarding the use of collected data slow 
down the process of integration?
5.4 Summary of the chapter
• It is useful to plan checks for data quality and discussion of early results with community members to 
help assess and adjust monitoring approaches early in the process, where relevant.
• When the results of monitoring become available, community members should revisit the problem 
that they initially wanted to solve through monitoring and reflect what can be learned from the results. 
Ideally, they should be able to use the results to identify what changes may be needed in how natural 
resources are managed. 
• Feasibility of scaling up community-based monitoring systems should be considered carefully since the 
systems are typically very context-specific.
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Photo: Village Forest Committee members patrol their forest to protect valuable Rosewood trees, Cambodia. Credit: Bioversity International/R.Jalonen
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Appendix 1. Tips for gender-responsive data collection
Conducting gender-responsive data collection means that facilitators are aware of the roles, responsibilities 
and priorities of both men and women in a community, and intentionally develop activities in order to benefit 
both of them. It typically results in richer, more diverse information since men and women often hold different 
types of ecological knowledge. Bioversity International has created a series of practical tips for gender-
responsive data collection98: 
• Establish mixed-gender field teams: If collecting data through interviews or group discussions, it is 
useful to have both men and women in the field teams. Women facilitators can have better access to 
women participants, who can feel more comfortable opening up to other women than to men. The 
same is also true with male facilitators and male participants. Other factors of social differentiation, 
such as socioeconomic or ethnic background, can also make it difficult for women or men to relate to 
each other and should be considered when forming field teams.
• Collect sex-disaggregated data: Collecting sex-disaggregated data helps to have a broader picture 
of the community where the monitoring initiative is being executed. When conducting participatory 
activities, care is needed to ensure that men’s opinions do not influence those of women and vice 
versa. To avoid this, separate focus groups can be developed. 
• Capture other forms of social difference: Other factors of social differentiation, such as class, ethnicity, 
age and wealth status, among others, cross-cut gender. Hence, when collecting data, facilitators 
should consider including both men and women from different types of contexts. Since they might not 
communicate well with each other in some cases, separate focus groups might be needed. 
• Seek appropriate approvals: To avoid any backlash in women’s participation in data collection, 
practitioners should look for legitimate sources of approval. In addition to asking for women’s consent 
approval, facilitators might also have to find out who the relevant gatekeepers of the household and 
the community are and also ask them for their approval, such as village leaders, teachers or religious 
leaders. 
• Schedule activities at convenient times: Facilitators should take into account the different schedules of 
men and women when conducting data collection to ensure that activities are held at times convenient 
for both of them. If data collection can be done during men’s and women’s daily routine, the quality of 
the data collected can improve — they do not feel the pressure of having to go back to work, and may 
give more detailed and thoughtful responses. 
• Select appropriate meeting locations: Facilitators should try to find appropriate places for conducting 
interviews to preclude mobility restrictions, thereby ensuring broader participation. 
• Seek privacy: In many contexts, women tend to speak more freely when men do not surround them. In 
such settings, separate focus groups and gender-segregated interviews conducted in private spaces 
are useful. A strategy for achieving this is by doing interviews with men and women simultaneously. 
• Use appropriate language: The people collecting data should communicate with men and women in 
a language they feel comfortable with. In many cases, women might not speak the national language. 
Remember to assess the level of literacy of communities. Facilitators should avoid using technical 
terms that participants are not familiar with.
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• Manage group dynamics: In focus groups, attention should be paid to who is participating and who 
is not. Equal participation and dialogue should be encouraged among participants with different 
perspectives. If it is obvious that some participants are not willing to participate, a reorganization of 
groups might be useful.
• Feedback findings to participants: Facilitators should share and verify data with both men and women 
to help them better understand their situations and give them the chance to change or follow up the 
results if they so desire. After sharing results separately, it is useful to bring both groups together to 
exchange perspectives and create a collective learning process.
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Appendix 2. Tools for different monitoring purposes
Community meetings: Meetings can be applied in all the stages of the monitoring process. They can be held 
regularly and serve as an interactive platform for explaining monitoring concepts and goals and to validate 
findings from monitoring99.
Four-cell analysis: This rapid assessment technique evaluates the amount and distribution of species 
diversity within farming communities and the threats to the species from overharvesting or insufficient 
cultivation. The tool also helps to find suitable interventions for different groups of species, for example, 
species suitable for marketing that could improve livelihoods or species that should be conserved or 
multiplied to prevent their disappearance100.
Future scenarios: This tool is used to understand personal ambitions and plans as well as the perceived 
changes in landscape and resources101. It assists actors in visualizing an ideal future that builds on current 
strengths and accomplishments102. In Brazil, future scenarios were used in combination with participatory 
mapping in order to identify social, economic, political and ecological issues related to the management of 
the natural resources that the community was interested in monitoring. 
Interviews and surveys: These techniques gather data from primary sources, such as the people living in 
the monitoring area, and allow identification of practices and activities carried out there103,104. In Lao PDR, 
village-level interviews and household surveys were conducted to ascertain the exact area where each 
household collected non-timber forest products (NTFPs), the amount they collected and the income they 
received from them105.
Participatory resource mapping: This tool helps analyze access to resources and identifies 
socioenvironmental conflicts106. Maps can be used to visually represent basic information such as population 
distribution, administrative boundaries, land use, natural resources and infrastructure in a way that can be 
accessed rapidly. By making it participatory, through dialogue and discussions, participants can reach a 
common understanding and consensus about the monitoring plan107. In Lao PDR, participatory mapping 
was used to build a common understanding between villagers and scientists on the location of NTFPs and 
their importance and how villagers spatially used their land and resources. Maps were developed by groups 
of men and women, both also divided by youth and elder groups, and one group of village officials108. 
Pathway exercises: Pathway exercises are used for designing specific plans and strategies. Participants 
assess the present situation, what needs to be done in order to change it and what resources and skills 
communities have in order to achieve that goal. For each identified situation, strategies are created that seek 
to answer the questions of how, who and when to solve the problem. For an example of a plan developed in 
Amazonian Bolivia, see Evans et al. (2014)109.
Preharvest and postharvest meetings: These meetings were used in a community monitoring initiative 
in South India. Collectors of NTFPs met before the beginning of the harvesting season to discuss the 
importance of resource monitoring; identify local ecological knowledge about the fruit production, extraction 
and regeneration; and collectively develop a format for recording observations and monitoring and discuss 
follow-up activities. In postharvest meetings they reviewed the harvest in terms of amount of fruits harvested 
and the harvesting techniques used and they shared their field observations. During the project, harvesters 
had the opportunity to reject, change and adapt various monitoring methods to select those most 
appropriate for them110.
Participatory estimations of production and extraction rates: In a monitoring initiative in South India, 
community members were asked to visually estimate the amount of fruits produced in seven areas within 
their forest before and after harvest in order to create resource productivity and extraction maps. This 
allowed them to understand and monitor how much fruit they were extracting and how much was left in the 
forest for regeneration, to sustain productivity111.
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Problem tree: This is a tool for understanding problems, their causes and impacts in natural resource 
management scenarios. This technique is recommended in contexts where communities struggle with 
complex issues that need further exploration and thought112. 
Scoring exercises: Using this simple and flexible tool, participants rate options based on selected criteria. In 
Laos, scoring exercises were used to select the most important forest products. Scoring was also used to 
assess the importance of forest in the past, present and future from a local point of view and to understand 
the evolution of local perceptions113. 
Seasonal calendars: These help identify seasonal patterns and trends in the use and availability of 
natural resources. Seasonal calendars can be used to compare seasonal variation over a year and also 
to compare a season in the past with the present one. Hence, they can be useful to provide a baseline 
for indicators of adaptive capacity, such as food sufficiency, income diversification and access to natural 
and other resources. When used in monitoring, they can provide useful information that informs reflective 
discussions114.
Timeline: A timeline can be used to identify patterns and trends in the use and availability of natural 
resources —and factors affecting them — over longer periods of time, typically up to 20 to 25 years. 
Factors affecting the resources either positively or negatively can be ranked based on how important they 
are, and how much they are within or beyond the control of the community members115.
Venn diagram: This tool helps understand which institutions are important to different social groups in the 
community, to analyze engagement of different groups in local planning processes and to evaluate access 
to services and availability of social safety nets116.
Vision and action plan: The plan is useful for drawing out the local priorities for the monitoring plan. It helps 
identify key problems related to natural resources as perceived by locals, potential solutions and their visions 
of the future (see Boxes 8 and 11)117. 
‘Who counts’ matrix: This matrix helps differentiate the people whose livelihoods are deeply intertwined 
with forest management from other stakeholders. The tool suggests seven dimensions by which forest 
stakeholders can be set apart from others, as well as a scoring technique for formal managers to use to 
determine whose well-being must form an integral part of sustainable forest management in a specific 
context118.
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Appendix 3. Useful methods and tools handbooks
Tools for adaptive collaborative management
Ayers J, Anderson S, Pradhan S, Rossing T (2012) Participatory monitoring, evaluation, reflection and 
learning for community-based adaptation: A manual for local practitioners (CARE International, Atlanta, 
USA). 
Evans K, Larson A, Mwangi E, Cronkleton P, Maravanyika T, Hernandez X, Müller P, Pikitle A, Marchena 
R, Mukasa C, Tibazalika A, Banana AY (2014) Field guide to adaptive collaborative management and 
improving women’s participation (CIFOR, Bogor, Indonesia).
Tools for collaborative inquiry and participatory processes
Chevalier JM, Buckles DJ (2008) SAS2 social analysis systems: A guide to collaborative inquiry and social 
engagement (IDRC, Ottowa, Canada—Sage Publications, New Delhi). Available at: http://www.sas2.net/
Tools for dialogue and public engagement
NCDD (2010) Resource guide on public engagement. Retrieved from: http://www.ncdd.org/files/
NCDD2010_Resource_Guide.pdf
Tools for resilience and adaptive management 
UNU-IAS, Bioversity International, IGES, UNDP (2014) Toolkit for the indicators of resilience in socio-
ecological production landscapes and seascapes (SEPLS), (United Nations University Institute of 
Advanced Studies).
Modern technological tools 
WWF (2015) Community-based monitoring, reporting and verification know-how: Sharing knowledge 
from practice. Retrieved from https://www.globalcanopy.org/publications/community-based-monitoring-
reporting-and-verification-know-how-sharing-knowledge
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Photo: Storage hut, countryside in Lao PDR. Credit: Bioversity International/R. Jalonen
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